The conversion of euphorianin to deacetyldehydroeuphorianin which was used in an X-ray crystal structure analysis is described. A new pentacyclic structure related to ingol tetraacetate is described for euphorianin.
The plant family Euphorbiaceae produces a mixture of powerful irritant diterpenoids including compound D [1] which we hereby name euphorianin. A tentative and partial structure 1 was proposed [1] using the erstwhile spectroscopic and chemical transformations of euphorianin. Recently, a novel [2] 19-hydroxyingol ester 2 was described. We here report our long standing results [3] on the conversion of euphorianin to a crystalline derivative, 3 , that proved suitable for X-ray crystal structural analysis. The X-ray crystallographic data enable us to propose the novel pentacyclic intramolecular hemiacetal 4 as the correct structure of euphorianin.
Fresh latex of E. poisonii was taken up in ethanol. The extract was partitioned between petroleum ether and aqueous methanol so as to give the inactive and the irritant fraction. Concentration of the latter and extraction into ether gave the active ether extract which on multiple chromatography on silica gel "Merck" gave euphorianin 4, m.p. 129-130 °C, which analysed for C 3 iH 4 20 n . It had a molecular ion of 590 in the mass spectrum, and A max 211 nm (e = 2000). Euphorianin was subjected to a mild hydrolysis by treatment in acetone with dilute sulphuric acid.
The non-crystalline product deacetyleuphorianin 5 was purified by column chromatography and oxidised with chromic acid to give deacetyldehydroeuphorianin (3) which after recrystallisation from ether -petroleum ether had a m.p. of 187-190 °C. It analysed for C 2 9H 38 O 10 and had a molecular ion of 546 in the mass spectrum. Recrystallisation from isopropyl alcohol gave single crystals m.p. 188-189 °C with [a]o = -25.8 (C = 1.4, CHC1 3 ). It analysed for the same molecular formula as before.
The structure was determined by X-ray crystal structure analysis (see Fig. 1 ) [4] . The monoclinic crystals had the space group P2 1 2 1 2 1 , a = 15.49(1), b = 9.85(1), c = 19.98(2) Ä, V = 3048.5 Ä 3 , Z = 4. The density was 1.1919 cm -3 .
Intensities were collected on a STOE two-circle diffractometer (CuK a radiation) equipped with a graphite monochromator and the crystal was orientated along c. 2320 reflections h k 0 to h k 15 with 4° < 6 < 60° were measured in the A>-26 scan mode. The data were corrected for background, and for Lorentz and polarisation factors but not for absorption. The structure was solved by direct methods with SHELX-76 [5] . Anisotropic refinement of C and O atoms using 1644 independent reflections with |F| >2a F reduced R to 0.099. The shift in the final least squares cycle did not exceed 0.10 of e.s.d.'s. The final parameters are given in Table I . Bond lengths and bond angles are given in Fig. 2 .
OAc ,CH2OAC
OAc ""«CH, Formula 3 (and also 4, 5,6, derived from 3) represent the stereochemistry obtained from the X-ray structure analysis. The natural configuration is given by formula 7. -It is noteworthy to state that euphorianin has the same relative stereochemistry as ingol tetraacetate, and confirms the findings of Connolly et al. [2] .
The 60 MHz and 360 MHz ! H NMR spectra of deacetyldehydroeuphorianin (3) were in agreement with its structure. But the 360 MHz spectrum [6] (see Experimental) was particularly helpful as chemical shift and multiplicities of all the group absorptions could be analysed to confirm the presence of two acetoxyl groups at C 3 and C 8 , one vinylmethyl group at C 6 , three secondary methyl groups at C 2 , C 13 , and C 2 2 respectively, and one primary methyl group at C 23 of deacetyldehydroeuphorianin (3). Euphorianin was extracted from the latex of E. poisonii along with a number of other diterpenoids including the 19-hydroxyingol ester recently described [2] . In euphorianin the oxidation at C-19 progressed to the aldehyde stage. Apparently the y-C-12 hydroxyi immediately formed an internal hemiacetal with the C-19 carbonyl group. The hemiacetal was then acetylated.
The reaction [1] in methanol in the presence of acid whereby an acetoxyl group was replaced by the methoxy group involved the formation of the acetal 6 from euphorianin. Euphorianin to date represents the most advanced oxidised state of the ingol-like diterpenoids and the first pentacyclic diterpene so far characterised in the extracts of the latex of Euphorbia spp.
Experimental
Melting points were uncorrected; IR spectra were obtained by Perkin Elmer 137 or Perkin Elmer 225 spectrophotometer. Ultraviolet spectra were run on a Perkin Elmer 137 UV/visible spectrophotometer. 'H NMR spectra were determined on a Varian T 60 A instrument or on a 360 MHz Bruker Spectrospin. Mass spectra were determined on a HitachiPerkin Elmer RMU 6 E spectrometer or on a Varian MAT-1125 spectrometer at 70 eV. The X-ray diffraction intensities were collected on a STOE two-circle diffractometer connected to a PDP 8 computer. For column chromatography Merck silica gel (70-230 mesh) was used while for TLC plates coated with Merck silica gel G 254+366 were used. Petroleum ether refers to the fraction boiling in the range 60-80 °C. Ether refers to diethylether. TLC plates were developed in cyclohexane: ethylacetate (3:1) or benzene: ethylacetate (3:1) and the components were located by iodine vapour.
Extraction of the latex of Euphorbia poisonii for isolation of the irritant fraction
2 1 of the latex obtained from the standing plant near Ilorin, Nigeria, by tapping were stirred in the cold with ethanol (2 1) and allowed to stand. The supernatant layer was decanted and this process was repeated until the extraction was considered complete. The combined alcohol extract was concentrated by removal of the solvent at 35-40 °C. The residue was dissolved in the minimum amount of MeOH: H 2 0 (9:1, 300 ml). The aqueous methanol solution was shaken with petroleum ether (3x200 ml). The petrol ether extract contained mainly non-irritant triterpenes which were not investigated further. The aqueous methanol layer was again evaporated at 35-40 °C. The residue was extracted with ether (300 ml). The ether solution was washed with water (80 ml), dried (MgS0 4 ) and filtered. Removal of ether from the solution gave a gum (25 g). This gum contained powerful irritants. As much as possible of this work had to be done in the fume hood to diminish the irritation and other discomfort experienced with this extract. TLC of the irritant fraction showed seven components.
Euphorianin (4)
Aliquots of the irritant gum (5 g each) were chromatographed on silica gel (300 g). The column was eluted with increasing proportions of ether in petroleum ether. 30% ether in petroleum ether eluted euphorianin (0.8 g) as a non-crystalline semi-solid material. Euphorianin was the fourth component of the irritant on TLC starting with the least polar being the first. Accumulated impure euphorianin (4.5 g) was re-chromatographed on silica gel (250 g). 30% ether in petroleum ether eluted euphorianin which crystallised from etherpetroleum ether as a colourless solid, m.p. 
Deacetyldehydroeuphorianin (3)
Euphorianin (120 mg) in acetone (15 ml) and dilute sulphuric acid (1 M, 3 drops) was left at room temperature for 4 h after which TLC showed that the reaction was complete. The reaction product had a slightly lower R f value than euphorianin on TLC. The reaction mixture was diluted with H 2 0 and extracted with chloroform (2x 100 ml). The chloroform extract was washed with H 2 0, dried (Na 2 S0 4 ) and the solvent was removed by distillation to leave a solid which was purified by a short column chromatography to give deacetyleuphorianin 5 (100 mg) as an amorphous solid. This product dissolved in acetone (20 ml) and cooled in an ice-bath was, under stirring, carefully treated dropwise with Jones reagent [prepared by dissolving Cr0 3 (26.7 g) in concentrated H 2 S0 4 (23 ml) and the cold solution made up to 100 ml with H 2 0] until the oxidation was complete. The reaction mixture was poured into water (200 ml) and extracted with ether (140 ml). The ether extract was washed with aqueous NaHC0 3 , dried (Na 2 S0 4 ) and evaporated to give a near quantitative yield of deacetyldehydroeuphorianin (3 
